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Consider an abstract operator equation = F(x, ) in a Banach space X (all
constructions are interesting even in R?) with compact and continuous operator
F depending on a parameter A € A. Here A is a compact set, say an interval or
the circle S'. The set of all solutions of the equation x = F(z, \) in the space
X x A may have very complicated form (e.g. may have a fractal structure).
However, these sets have some common properties, for example such sets are
always compact. Under generic topological assumptions (partially, if F' satisfies
the Schauder principle conditions: it maps some ball in its interior part) such
equations always have large connected components. The first results in this
direction were obtained by Mark Krasnosel’skii in 50’s, later his ideas were
continued and developed by various authors.

In my talk I would like to present some new results on the structure of the
solution sets for generic operator equations. Possible applications to boundary
value problems are evident, as an example I present some statements on nontriv-
ial asymptotic bifurcation points in the problems on periodic forced oscillations
for higher order ODE. In these statements the set of all solutions in the space
X x A is nonconnected and consists from the infinite sequence of bounded cyclic
branches going to infinity.

O cTpyKType MHOXKECTB pelIeHuil ornepaTopHbIxX
ypaBHEHUIi 00Iero Bujia

Paccmorpum aberpakTHOE oniepaTropHoe ypasaenue ¥ = F'(x, ) B 6aHaxX0BOM
npocrpanctee X (Bce TIOCTPOeHHs WHTEPECHBI yke B R?) ¢ BIO/HE Hempephs-
HBIM 110 COBOKYITHOCTH IIEPEMEHHBIX OIepaTopoM F', 3aBHCSIIMM OT [apaMerpa
A € A. Buech A — HEKOTOPBINA KOMIAKT, HAIIPUMED OTPE30K UJIH OKPYKHOCTD.
MHOXKeCTBO pellieHnii TaKOTO ypaBHeHUsT B mpocTpaHcTBe X X A MoxkeT ObITh
YCTPOEHO OYeHb CJIOKHO (1pH oTcyTcTBUU TiiagkocTh). OQHaKO, HEKOTOPbIe 00-
e CBOMCTBA Y TAKUX MHOXKECTB UMEIOTCsI, HAIIPIMED KOMIIAKTHOCTh. B ecte-
CTBEHHBIX TOIIOJOTUUECKHUX NIPEJIIOIOKEHNSAX (B IaCTHOCTH, IPU BBIIOJIHEHUN
yeaosuit npunnuia aynepa: eciim F nipeobpasyer map B CBOIO BHY TPEHHOCTD )
y TaKuX ypaBHEHUH CYNIECTBYIOT OOJIBINE CBSI3HBIE KOMIIOHEHTHI. [lepBhie pe-
3yJBTATHl B 9TOM HAINPABJIEHUN ObLIM TOJy4YeHbl B 50X TOIax MpOILIOro BeKa
Mapkom KpacHoceabckuM, jgajee UIen IPOJIOJIKAIN U PA3BUBAIN PA3THIHBIE
ABTOPbBI, B OCHOBHOM JIJIsi KOHKPETHBIX IIPUJIOYKEHUI 00IIeil Teopun.

B moknaje OyyT pacckasaHbl HOBbIE YTBEPXKIEHUSI O CTPYKTYPE MHOXKECTB
peIleHnil OmepaTOPHBIX ypaBHEHUN. BO3MOXKHBIE MPUJIOXKEHUS K KPAEBBIM 3a-
JladaM OYeBHJIHBI, B Ka4eCTBe IpUMepa OyIyT MPEeJJIOXKEHbl yTBEPXKIeHUsT 00
HETPUBUAJBHBIX ACUMIITOTUIECKUX TOYKAX OndypKanuu B 3a/1a9e O BbIHY K ICH-
HBIX KoJIeDaHusaX Jiisd auddepeHuaibHbIX YpaBHEHU cTapiero nopsiaka. by-
JyT chOpPMYJIMPOBAHBI YCJIOBUS CYIIIECTBOBaHUs B IpocTpancTBe X X A HecBsi3-
HBIX HEOIDAHUIEHHBIX CTPYKTYP PENIeHUi, MMEIOITIX (POPMY MOCIEI0BATETHHO-
cTell OTpaHMYEHHBIX MUKJINIECKIX BETBEH, YXOIANNX Ha OECKOHETHOCTD.



